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ROTICE: When government oxr other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data 1s not to be regarded by implication or other-
wise as in any mamner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



JPRS§ ié;m OT8i 63-2146h
1 April 1963

XK. b4 2 S o F N ol

} ',)_ 2] AXS
PR ] 4
S. & 3
3 : %
P 2 Lu
— «uw«?mmhwj«sﬁm-m.mai - N
M - - -
FCO.PY - SO
3
-f—
g
« K

BIOGRAM OF A &SER-RESWCH SCIBNTIST

by Rysurd Dyjn
- POIGM ‘-

AD No

""Iannﬂ_
JUN 28 1963

| ‘»@TSU y
TISA B

0. s. DEPARTI“’NT OF COMMERCE '
OI'FICE OF TECHNICAL: SERVICES
JOINT PUBLICATIONS RESEARCH SERVICE
" Building T=30 o
Ohio Dr, and Indepéndence Ave., S We =
Washington 25, De C.

Price: $.30




e 6 . . - 3 3.} w ST
BERS Ty w B £13 ::)(ﬁ\ 1108 A gt

e BT T (I

FOREWORD g

This publication was prepared under contract for the . .
Joint Publications Research Service as a translation i
i or foreign-language xesearch service to the various K
.+ federal government departments,

-+ The contents of this material in no way represent the ‘
policies, views or-attitudes of ‘the U, S, Government Vo
or of the parties to any distribution arrangement,

“ . I

PROCUREMENT OF JPRS REPORTS

All JPRS reports may be ordered from the Office of Technical
Services, Reports published prior to 1 February 1963 can be provided,
for the most part, only in photocopy (xerox), Those published after
1 February 1963 will be provided-in printed form,

Detalls on special subscription arrangements for JFRS social
sclence reports will be provided upon request,

.No cumplative subject index or catalog of all JPRS reports
has been compiled, .

All JPRS repoéis are listed in the Monthly Catalog of U, S.
Government Publicatigns, available on subscription at $4.50 per year
$6.00 foreign), including an annual index, from the Superintendent

of Documents, U, S, Ggvernment Printing Office, Washington 25, D. C.

All JPRS scientific and technical reports are cataloged and
subject-indexed in Technical Translations, published semimonthly by
the Office of Technical Services, and also available on subscription
(§12.00 per ‘year demestic, $16.00 foreign) from the Superintendent
of Documents, Semianniial indexes ta Technical Translations are
availablé at additional ¢ost,’ . .
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BIOGRAEY OF A KASNM-RISUAME SODNNZSY !

tFollowing is a transiation of an article by
Ryszard DYJA in the Polish-language illustrated
weekly Zolnierz Polski (Polish Soldier), Warsaw
No 8 (763), 24 February 1963; pp 16=174

lie talks about himself in a digpassionate manner; as
if there were nothing sensational in everything he says. He
is terse and exact, mathematically exact, when relating the
events of his life in chronological order.

I am looking at my notes again, in order to recapture
my impression of him. This man's biography reads like a stas
tistic; and yet it is not & stereotgpe story.

"I was born in 1929 in Wilno into a cobbler's family,
At thirteen I worked on my first job, father being in eay ,
vity. I became a worker in e factory of farm machinery. After
the war we moved with my whole family to Gdansk. Here I work-
ed in the harbor as a longshoreman, went to evening school.
A year later I was promoted to a cleriocal position with "Spo-
lem" [ cooperative]s I graduated as an extermal student, and
then first applied for admission to the Academy of Medicine
in Gdansk. After having passed the entrance examination, I
changed my mind and took another examihation - this time fop
admission to the Techuioal University. In three years I re-
ceived my Engineering Degree, 1 arrived in Warsaw to work
at the Military Engineering Academy. I started out as an as¢
sistant, but after several months conducted already my first
lectures. I wrote ny Master's Thesls and also received my
Doctorate? .

This is the "“census-like" life story of Major Zbigniew

PUZEWICZ, Doct of Engineerd
I'wouid 1like o rei!iﬁpgﬁzhdetails of his life; sures

ly the reader will not be bored. I shall emphasize a% what
age the importent events ocoured and also add my brief com-
meniary.

aryThirteen years old - worker in a factory of farm ma-
chinery. Wer. Normal education iz out of question. Only reag-
ing at night is still possible. He reads everything he can
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get hold of,

Sixteen years old - continues working. After the 11be-
ation of the fatherland, he becomes a guard with the plant
police. At the seme time he makes up for the lost years of
sochooling., Reading is still his passion, He later recalls
hat kmowledge gained from books gave him a big advantage
over others of his age. In school he gassés from grade to

ade with greater ease and he does it at an accelerated pa

Seventeen years old - he still worke as a laborer.
his time he is a longshoreman in the Gdensk harbor. Eveni
curses for working people are given at the high school. He
1ls0 reads constantly; every free moment is epent with a book.

Eighteen years old - promotion: he becomes a clexk in
Spolem" cooperative ., He studies evenings. :

Nineteen years old -~ change of job. The bureaucratio
erry=go-round brings him into the Treasury Department in
dansk. "This must be where he learned to count so well" re-
erks -a colleague, while Major Dr. FUZEWICZ reminesces about
hose times of thirteen yearscago. PUZEWICZ maintains he nev%r
noountered any serious diffioculties in physics and mathgma-
ies: Nevertheless, he chooses e medical career and is ad-

tted to the Gdansk Academy of Medlecine.

Nineteen years old -« sudden change of interests. He
ecides on teking another entrance examination. The Technioap
niversity is his choloe now.

Fron nineteen to twentyetwo - studies, He belongs to
he Military Academie Compeny, which assures him of a scholap~

ip. He must, of course, help his family,

Twenty two years old - an engineer already, he begins
o work as assistant and lecturer at the Military Engineexri
cademy which is being esteblished in Warsaw, -

. Twenty six years old -.continues working at the Mili-
ary Engineering Academy. He writes his Master's Thesis.

irty years o0ld - receives his Doctorate, Topic of
he disgsertetion ie: Transmission of Electromagnetic Energy
n the Microwave Range.

Thirty two yearas old - holde a high and responsible
osition at the Military Engineering Academy.

Thirty three years o0ld - direots all work on Quentum
plifiers - Masexrs, :

Now, ladies and gentlemen, we are beginning to deal
th highly socientific matters; and furthermore, it all has
0 do with mathematics, If, at least, it were simple mathem

ies; but not even that. _

I would not even try to explain something like guane-
um mechanies in layman's terms. Please, take my word for i
rhen I say that the science of quantum mechanios is a ocert
| .
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rench of mathematios, I have seen the practical use of it
the Maser installation mentioned before, or rather in the
ge mumber of Maser componente. '
This then is Masers
Do you remember the signals transmitted by Sputniks
4 received on radio and television? Right here, on our be-
oved Barth, these mignals are detected by a device of the
ager type. They are transmitted from the Mterﬁlmetary astar
itm “Mars 1* loch had besn launched from Earth. Altho
1lions of kilometers away, people cn Barth are able to re—
eive its message. Maser has made this possible, “Tel-Star
aneand t television piotures from Burope to the other ¢
inent or vice versa would be just another artificial satel
te without Maser.

- In short, Maser means si reception from outer. spabe.
oh device can detect signals tranmmitted over waves of ve
ort 1 t only & few centimeters or even millimeters, Cop-
¢ sl s are hardly audibdle, Maser amplifies those signal
thout introducing any noise of its omn (unlike other ampli
ors used before), Thus, Maser means communication (receptipn)
ver those immense cosmic distanees,
We know, that Masers have been built in the Soviet
nion and in the United States, perhaps also in Great Brit

know, that installations of thias tyrse are bheing develope
two or maybe three BEuropean countries, It is knowm, that
s 00, have a Masers at the Kilitargrm%ineering Aoadetg.
d the thirty three years old Major Dr. Zbigniew FUZEWIC
8 one of ite builders - he insiste that this is a group pr
‘gaGtve - ) -

eeoh large bright room is filled up with all kinds of
truments, an array of metal tubes and oconduits twisted int
o8t psculiar shapes. There is a giant ice-refrigerator in

ch the temperature is maintained below =~60°C, There is
d oxygen oh hardens lmmersed objects like steel., The
8 liquid nitrogen whioch,when spilled on the fleor,evaporat

if touched by a maglo wand, There are electromagmets and
30 «.. rabies, These rubies are most genuine dbut eﬁtheti .
ey are wrapped carefully in cotton wool and placed in an
: i-dit:;nry ocarton, altough their value amounts to many thous
otys., | )

There can be no Maser without rubies, because indeéed
ruby is the heart of the Maser.

’ “The ruby gave us most trouble *, msays Major Dr. PUZE-
CZ2, “The rudy & Maser plays the role ¢f an electron tule.
e aluminum smelting plant in Skawina came to our aid., The
developed a teshnique foxr produsing synthetic rudies. They
ctually produced them, while wa wexe ﬁc':ﬁgt Poland ¢
stexmine the miorowave charaoteristics of thie eral. Then
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energed the next problem: the grinding of rubies, fellowed
by ten, hundred, even thousand - without exaggeration « new]
roblems, To-day this is a memory only, a gleaamt, menorys
t not more than a few weeks g0 a persistent at le was
taking place in this laboratory. We Zfought over the influenpe
of anvironmental faotors on the structure of matter, over .
the forcing oh 8 in the internal struocture of matter, an®
oﬁr veo conoooting a few-centimeter long tube of rare metai
alloys, b '
"Something earthy at last". I thought, when my inter-
1 looutor wae telling me sbout thia modast small tube whish
does not even dream sbout some structure of matter or utili
zation of quantum phenomena, about atoms or complicated for
males. Alas, disappointment was in store for me: it appears
that everything on our beloved plenet Barth is subjeot to
calculations ~ even a nice piece of metal.,
Similar ciroumstandes preveiled during the develepment
of the m.“in;mu ed apparatus by young scientists of
the ¥ilitary Engineering Academy.
Maser ia the result of a year's work by a large cole
leotive, During those 360 days, work did not aiways stop af
ter eight or ten hours, and nights were not always spent on
sleep. I‘gpioal is a atatement by Major Dr. PUZEWICZz " We
ocompleted the last four months of research in two montha%,
When everything was almost ready, when the Maser was o eer, :
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to "move® any moment now -~ the cloud of doubt suddenly de~-
soended upon the team, One of the oountless Mager component
failed to respond, with unusual stubbormness, Hundreds o?
tests were made. The scientists forgot all about days and
inights, forgot their families. So it went on for over ten
deys. Then suddenly Dr. PUZEWICZ decided: " If the sretem
does not respond to-day, I will go to slieep". -

The system responded. And neturally nobody, inel:

the hero of our story, went to sleep. They began to conduct
further experiments.... -

Captions wunder plotures s

1) at the Maser instellation .

2) Maser operates at very low temperatures
3) synthetic rubies -~ the heart of Maser




MASER AND WHAT IS IT ? .

In 1958,the first Radar echo froam the planet Venus
was successfully received’ back. The intensi

of this refle¢t-
ed si was enormously emallt it smounted to a fraotion of
a watt, a fraction whose numerator was one and its denominsgor

was ten to the 27th power; { that is one watt muet be divided
by & billicn, once more by & billion and’ once more by a bild
1ion). The detection of such terribly weak si

goal was made
jpossible thexks to a new of axpiifier, the laser. .
In the application of emmventional ~tube or transis

ter-
amplifiers there existed a limit beyord which the t@puﬁoq
tion of weak radio signals hesame entirely impossidle. )
Noise and interference generated in the smplifier oquipment
superimposed on the signal.to be amplified did not pexmit th
degection of the latter, In the Masex, vhich~in simplified
texms~~consists of a ruby immersed in liquid helium, suoh
does not appesr. The operation of a Maser is based on "re

noe* of electrens in the atom moving from an outer shell
o an inner shell, under the influence of radio signale of

sertain wavelength. These elsotrons, while jumping, generat
many times more energy than they absorbed befere leaving their
original ;oute orbit,

The atoms of cesrtain elements have umi electrons
biting in the outer shell. In order to prevent these eleot
from escaping, for which they exhibit a streng tendenoy, it
is necessary to hold ther by some means. This was acoompli
hrough freezing. Por this reason laser operates at very lo
temperatures of the order of =~200°0, The orystal of alumin
xide, popularly kmomn as ruby, has besn recognizad as most
sul table for the amplifiocation of weak signals,
The signsl to be amplified is indeed conducted over
n special oasble to ge mzy :lmrudfinlli%uid helivm, This
hignal impinges on the outer layer ef electrons and causes
- to :)Ix,mp over into an inner oibit. The emergy released

this frocoaa is of the sane wevelength es that of the ind
omi.ng signal, This energy, already in the form of a highly
amplified signal, leaves the Maser through another oconduit.

regenerative current flows into the Maser through a third
ne, that is electrons ssem to be pumped baock firom the
prbits into the outer one,

A few exanples will ascnvey the vast potential waich
fager offers in bringing sbout a revolution in the field of
slectronios. Maser will make it feasible to receive signals

om Venus brosdoast by a less than 9-watts powerful trans.
nitters from the moon - a nine millionths of

watt will suf-
: toagiand from Mara only & 4-watt transmitter*heeded +to ud*-'
ate sign

als into space., Por o fsont
5 ]
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